1. Introduction. -The effect of chemical combination on the position of the X-ray absorption discontinuities has been the subject of a large number of investigations in recent years. The range of factors affecting the X-ray absorption shifts (e.g. interatomic distances, effective charges, covalencies, coordination numbers, etc.) being so large no one theory seems to be able to account for all the experimental data. However, we may attempt interpretation of shifts with some degree of confidence in simpler cases where it is reasonable to assume that certain factors are preponderant. We have undertaken this study of X-ray absorption shifts of cobalt in RCo 5 (R = La, Ce, Pr, Nd, Sm, Gd, Tb, Dy, Ho, Er, Y, Tm) compounds to observe if any correlation exists between nature of chemical bonding and the X-ray absorption shifts.
2. Experimental procedure. -A bent (mica) crystal spectrograph of 400 mm diameter was used to photograph the absorption spectra. The X-ray tube had a tungsten target which was employed as the source of radiation. The wavelengths of the absorption discontinuities were measured on microphotometer traces in each case, as usual at the inflection points. [2] that a negative chemical shift in X-ray spectroscopy is characteristic of an electron acceptor (anion). This suggests that in RCo 5 compounds cobalt behaves like a kind of anion and that electron transfer takes place from rare earth to cobalt atoms. The electrons that are transferred from R to Co are, perhaps, the outer, loosely bound 5d, 6s valence electrons which go over to the partially filled 3d-band of cobalt. That electron transfer from R to Co is reasonable since cobalt is more electronegative [3] . The work of Cuthill et al. the number of covalently bonded electrons of cobalt, Vi, in the compounds. We calculate this number using Carter's chemical bond model [6] based on the earlier semi-empirical metallic radii formalism due to Pauling [3] .
Discussion. -It has been shown
We plot in figure 1 in the compound. All the points seem to lie more or less on a smooth curve which passes through the origin. The figure shows that the magnitude of the shift decreases as A Vi decreases (that is, as Vi increases). We see, thus, that the covalent character of the R-Co bond increases from LaCo, through ErCo, and that there is indeed a correlation between the chemical shift and covalently bonded electrons. The RCo5 compounds studied being of CaCu, X-ray absorption spectra determine the difference between the energies of initial core level and the final outer unoccupied electron state. In our case these are Co 1s level and p or any hybrid state with pcontribution respectively. XPS data on the former being unavailable for RCo, compounds, we assume that these shifts are negligible for our group of compounds on the basis of earlier results of Cuthill et al. [4] who observed null shifts for Co 3s core levels in PrCo, and SmCo,. Thus, the chemical shifts of the X-ray absorption discontinuity could be ascribed to the shifts of the outer electron levels hone. The plot in figure 1, thus, represents the distribution of the unoccupied electron states as a function of change of covalence in RCo, compounds.
